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WHAT IS CLAIMED IS : 

1. \Apparatus for facilitating enhanced interaction 
of vapor ana liquid passing in counter- current flow through 
a process towfer having a wall and having at least one tray 
supported therein which has a tray inlet area and a tray 
outlet area, saVd apparatus comprising: 

a dowi\comer disposed above said at least one 

tray; 

said dovs^Ardbmer beinq formed bet^en a wall region 



and the wall of^said proce 
the flow of 

^said downed 
inlet ar^a, said downed 
edge of /hhe wall 
and havling a centeiy^ anc 
lower edqe ot th^wall re 



ref 



er 



ler 



g an outlet for 

rom ; amd 

et disposed above said tray 
beinV formed by the lower 
nd the wall of s^d process tower 
opposing end portions with the 
ion being closer to the wall of 



said process tower at the denter than at the opposing end 
portions so that more liquid flows through the opposing end 
portions of the downcomer outlet than through the center of 
the downcomer outlet thereby providing substantially 
uniform flow of liquid across s4id tray. 
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2. The Apparatus as set forth in claim 1, wherein 
said wall region \includes j^gjiix^-eoiiical walls that taper to 
said downcomer out 

s set forth in claim 1, wherein 
all region comprises a smooth 




4. V The^^paratus a^ set forth in claim 1, wherein 
said lower edge of the wkll region comprises multiple 
straight lines connected end^o-end. 



yj 
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5. Apparatus for facilitating enhanced interaction 
of vapor and liquid passing in counter-current flow through 
a process tower having a wall and having at least one tray 
supported therein \which has a tray inlet area and a tray 
outlet area, said apparatus comprising: 

a downcom^r disposeq above said at least one 

tray; 

said downconjei' heinqf formed between a wall region 
and the wall of said ;6^Jpcess/tower_and having an outlet for 

:rom; 

disposed above said tray 
ico^ei^ outlet being formed by the lower 
anffl the wall of said process tower 
and opppsing end portions; 
a discharge plate uisposed across said downcomer 
outlet, said discharge plate\ having a center and opposing 
end portions; and 

said discharge plate having a predetermined 
number of apertures formed therethrough, said apertures 
being formed of such a size \and spacing between the 
apertures that more liquid flows\into the tray inlet area 
through the apertures formed in tme opposing end portions 
of the discharge plate than through the center of the 



the flow of liquid 
said do; 
inlet area, said 
edge of the walr region 
and having a center 
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discharge plate thereby providing a uniform flow of liquid 
across saidXtray. 



6. The apparatus as set forth in claim 5, wherein 
said wall region semi-conical walls that taper to 

ir outjflet . 



said downcome^ 



7 . The a/pa] 
said lower edq^jfe cf>f 
curved edge . 




t forth in claim 5, wherein 
region comprises a smooth 



8. The apparatus as /set forth in claim 5, wherein 
said lower edge of the region comprises multiple 

straight lines connected /end-to-end. 
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9. A\ method of mixing a gas with a liquid discharged 
from a downaomer onto a tray in a chemical process tower, 
the method comprising the steps of : 

supporting the tray in the process column with a 
tray support beilow a tray support region of the tray; 

formirig a downcomer between a wall region and a 
wall of the chemical process tower; 

forming ^dpv^comer outl^^between the lower edge 
of the wall reqion Vnd the v^ll of tffee chemical process 
tower with s^id dowVicomer/ ojutlet having a center and 
opposing en^ portions \ wi/th the lower edge of the wall 
region bei/ig closer to/\he wal\ of said chemical process 
tower at tjhe center ythan\at the deposing end portions so 
that more \liqui;i^ would :^ow through tTie-^-opposing end 
portions of the downcomer ouojet than through the center of 
the downcomer outlet; and 

positioning the dowrJcomer outlet substantially 
over said tray support area to define a tray inlet area of 
the tray so liquid from the downc>pmer outlet will provide 
a uniform flow of the liquid acrossv said tray. 



IPDAL: 109891.1 27771-00210 



30 



# 



4 



PATENT APPLICATION 



DOCKET NO. 27771-00210 



10. The method as set forth in claim 9, including 
the step of forming the wall region with semi-conical walls 
that taper to sa><3aown comer outlet. 

11. The method \^s set forth in claim 9, including the 
step of fibrming the lqvy^er\^dge of the wall region into a 
smooth curved edszfe . 



12. The method as setXforth in claim 9, including the 
step of forming the lower edge of the wall region into 
multiple straight lines connected end-to-end. 
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13. A method of mixing a gas with a liquid discharged 
from a downcomer oVito a tray in a chemical process tower, 
the method comprising the steps of: 

supporting \the tray in the process column with a 
tray support below a Vray s>;i^p^rt region of the tray; 

forming a dawn^mer -petween a wall region and a 
wall of the chemical pi^<^^ss t/ower; 



between the lower edge 
he chemical process 
aving a center and 

^e across said downcomer 
plate having a center and 



forming a d 
of the wall region 
tower with said qKcjwnco 
opposing end port 

formi 

outlet with said discj 
opposing end portio; 

forming a \ j/redeteymined number of apertures 
through said discharge plate\ with said apertures being 
formed of such a size and spacing between the apertures 
that more liquid would flow through the apertures formed in 
the opposing end portions of the discharge plate than 
through the center of the dischaarge plate; and 

positioning the discharge plate substantially 
over said tray support area to define a tray inlet area of 
the tray so liquid from the downcomer outlet will provide 
a uniform flow of the liquid across \said tray. 
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14. The method as set forth in claim 13, including 
the step of forming the wall region with semi-conical walls 
that taper to said downcomer outlet. 




set forth in claim 13, including 
edge of the wall region into 



15. The m 
the step of fo 
a smooth curv, 



16. The metlapd as^ set/ forth in claim 13, including 
the step of forming the lV)wfer edge of the wall region into 
multiple straight lines connected end-to-end. 
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